Introduction
In syphilis the appearance of heterologous antibodies is diagnostic of the disease and indicates polyclonal activation of B lymphocytes. At the same time various cell-mediated immune functions seem to be reduced. 1-6 These findings indicate that patients with syphilis have an imbalance between B-cell activation and T cells with immunoregulatory functions.
In the present investigation of patients with syphilis, characteristic changes were observed in the subpopulations of T lymphocytes. These changes were related to the presence of antibodies and could be reproduced in vitro. The implication of these findings is discussed in relation to similar observations in patients with autoimmune diseases.
Patients and methods

STUDY POPULATION
Thirty-four patients with syphilis were studied. Their ages ranged from 16 to 44 years (mean 27 2 years). Seventeen had primary and 17 secondary syphilis. All had positive serological test results for syphilis. After syphilis had been diagnosed clinically, blood was collected for immunological investigations. The patients were then treated with procaine penicillin retard (PAM) 600 000 IU daily for either 10 days (primary syphilis) or 14 days (secondary syphilis). The immunological investigations were repeated one and two months after treatment.
Ninety-eight controls were studied, ranging in age from 16 to 60 years (mean 29 years); these were staff members and other individuals who had been screened for venereal disease and were without actual disease at the time of the study.
ISOLATION OF MONONUCLEAR CELLS
Lymphocytes from heparinised blood were isolated on Ficoll-Hypaque gradients and phagocytic cells removed by the carbonyl iron incubation method. After separation, lymphocytes were washed three times in Hank's balanced salt solution (HBSS) with 2qo fetal calf serum (FCS) and adjusted to 1 x 106/ml.
ENUMERATION OF T LYMPHOCYTES
One hundred microlitres of lymphocytes (1 x 106/ml) and 100 IA of 2-aminoethylisothiouronium bromide hydrobromide-treated sheep erythrocytes (E-AET)7 were incubated at 37°C for 15 
Results
The total number of T lymphocytes (E-AET rosetteforming lymphocytes) was significantly reduced during both primary and secondary syphilis (table I) . This was due to lymphopenia, since the percentage of T lymphocytes was within the normal range although slightly reduced (table II) .
The subfraction of T lymphocytes with high affinity for sheep erythrocytes (E-a rosette-forming lymphocytes) was also reduced (table I). In patients with primary syphilis both an absolute and relative reduction of E-a T lymphocytes was found, whereas in patients with secondary syphilis only the absolute number of E-a T cells was reduced (table II) 
Discussion
The importance of cell-mediated immunity (CMI) in syphilis is suggested by T-lymphocyte depletion in the paracortical areas of lymph nodes and the periarteriolar area of the spleen in children with fatal congenital syphilis.9 10 In rabbits, the infection takes a severe course if T lymphocytes are destroyed by cyclophosphamide treatment." In patients with syphilis evidence has been found for a depression in CMI, which involves cutaneous reactivity, ' low T-cell numbers,6 low in-vitro reactivity to Treponema pallidum, 1 3-5 and immunosuppressive factors in serum. 1 2 This study demonstrates that the total number of T lymphocytes are reduced in patients with early syphilis. The T lymphopenia may be due to an unequal distribution of lymphocytes in the lymphoid system, although a depletion of lymphocytes is also seen in histological examinations of enlarged lymph nodes during early syphilis.'2 Another possibility is that cytotoxic antibodies to T lymphocytes may occur, although lymphocytotoxic antibodies were shown to be active only at 150C.13 Also, the T lymphopenia disappears rapidly after treatment and the serum assays do not show any enhanced cell death. A third possibility is that Tpallidum itself is directly toxic to T lymphocytes.
It has been proposed that T lymphocytes with Fc receptors may function as helper (T,u) or suppressor (Ty) cells. '4 In primary syphilis the TM-cell concentration was low, consistent with compartmentalisation of helper cells-that is, an unequal distribution of lymphocytes in the body during an immune response. '5 Compartmentalisation of helper cells occurs during early antibody production. 16 17 The Tycell concentration was increased, perhaps as a result of suppressor-cell activation. '8 In patients with secondary syphilis the TM-cell concentration was normal until two months after treatment when a fall occurred. The reason for this fall is obscure. During active secondary syphilis the Ty-cell concentration was significantly reduced. Explanations for this may be similar to those for the T lymphopenia. Furthermore, during secondary syphilis immune complex formation takes place, '9 and 
